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Description 

[0001] The present invention relates to an improved 
pharmaceutical composition, in particular a powder 
composition suitable for inhalation. 5 
[0002] Numerous medicaments, especially those 
for the treatment of respiratory conditions such as 
asthma, are administered by inhalation. Since the drug 
ads directly on the target organ much smaller quantities 
of the active ingredient may be used, thereby minimis- 10 
ing any potential side effects caused as a result of sys- 
temic absorption. The efficacy of this route of 
administration has been limited by the problems 
encountered in making appropriate and consistent dos- 
ages available to the lungs. The delivery systems cur- 15 
rently available are pressurised metered dose inhalers, 
nebulisers and dry powder inhalers. 
[0003] Metered dose inhalers require good coordi- 
nation of actuation and inhalation in order to achieve 
consistent dose administration; this coordination may 20 
be difficult for some patients. Nebulisers are effective 
but are relatively expensive and bulky and as a result 
are mainly used in hospitals. A variety of dry powder 
inhalers have been developed and, since dry powder 
inhalers rely on the inspiratory effect of the patient to 25 
produce a fine cloud of drug particles, the coordination 
problems associated with the use of metered dose 
inhalers do not apply. 

[0004] It has been found that medicaments for 
administration by inhalation should be of a controlled 30 
particle size in order to achieve maximum penetration 
into the lungs, preferably in the range of 1 to 1Q 
micrometres in diameter. Unfortunately, powders in this 
particle size range, for example micronised powders, 
have a high bulk volume and have very poor flow char- 35 
acteristics due to the cohesive forces between the indi- 
vidual particles. These characteristics create handling 
and metering difficulties during manufacture of the med- 
icament powder and, most importantly, adversely affect 
the accurate dispensing of the powder within the inhala- 40 
tion device. A number of proposals have been made in 
the literature to improve the fluidity of dry powder phar- 
maceutical formulations. 

[0005] GB 1520248 describes the preparation of 
soft pellets of finely powdered sodium cromoglycate 45 
which have satisfactory fluidity within the reservoir of 
the inhaler device but have sufficiently low internal 
coherence to break up into finer particles of medica- 
ment when introduced into the turbulent air stream in 
the mouthpiece of the device. Numerous other pub- so 
lished patent applications suggest the use of carrier 
materials, for example GB1402423, particularly of 
coarser carriers with particles having sizes falling within 
a given range, for example GB1242211, GB1381872, 
GB1410588, GB1478020 and GB1571629. More 55 
recently WO87/05213 describes a carrier which com- 
prises a conglomerate of one or more solid water-solu- 
ble diluents and a lubricant, EP-0260241 describes a 



lipid-based dry powder composition, and US5143126 
describes a method of preparing flowable grain agglom- 
erations of formoterol and lactose. Unfortunately the 
selection of the particle size of the drug and excipient 
and of the ratio of drug to excipient inevitably involves a 
compromise between adequate bulk and flow proper- 
ties for metering and the desired redispersability of fine 
particle drug in the inhaled air flow. 
[0006] According to the present invention there is 
provided a pharmaceutical powder composition suitable 
for inhalation which comprises microfine particles of 
medicament and at least one lactose pellet having a 
diameter of from 10 to 1500 micrometres, which pellet 
comprises a plurality of lactose particles, of which at 
least 90% by weight have a diameter of less than 15 
micrometers. 

[0007] The particle size of the "microfine" particles 
of medicament and lactose should be such as to permit 
substantially all of the particles to be potentially availa- 
ble for inhalation into the lungs upon administration of 
the powder composition. Thus, for example, at least 
90%, preferably at least 95% by weight of the particles 
will have a diameter of less than 15 micrometres, prefer- 
ably in the range of 1 to 1 0 micrometres, for example 1 
to 5 micrometres. 

[0008] Medicaments which may be administered in 
the powder compositions according to the invention 
include any drugs usefully delivered by inhalation for 
example, analgesics, e.g. codeine, dihydromorphine, 
ergotamine, fentanyl or morphine; anginal preparations, 
e.g. diltiazem; antiallergics, e.g. cromoglycate, ketotifen 
or nedocromil; anti-infectives, e.g. cephalosporins, pen- 
icillins, streptomycin, sulphonamides, tetracyclines or 
pentamidine; antihistamines, e.g. methapyrilene; anti- 
inflammatories, e.g. beclomethasone, flunisolide, 
budesonide, tipredane, triamcinolone acetonide or fluti- 
casone; antitussives, e.g. noscapine; bronchodilators, 
e.g. ephedrine, adrenaline, fenoterol, formoterol, isopre- 
naline, metaproterenol, phenylephrine, phenylpropa- 
nolamine, pirbuterol, reproterol, rimiterol, salbutamol, 
salmeterol, terbutalin; isoetharine, tulobuterol, orcipren- 
aline or (-)-4-aniino-3,5-dichloro-a-[[[6-[2-(2-pyridi- 
ny1)ethoxy]hexyl]amino]methy1]benzenemethanol; 
diuretics, e.g. amiloride; anticholinergics e.g. ipratro- 
pium, atropine or oxitropium; hormones, e.g. cortisone, 
hydrocortisone or prednisolone; xanthines e.g. amino- 
phylline, choline theophyllinate, lysine theophyllinate or 
theophylline; and therapeutic proteins and peptides, 
e.g. insulin or glucagon. It will be clear to a person 
skilled in the art that, where appropriate, the medica- 
ments may be used in the form of salts (e.g. as alkali 
metal or amine salts or as acid addition salts) or as 
esters (e.g. lower alkyl esters) or as solvates (e.g. 
hydrates) to optimise the activity and/or stability of the 
medicament. 

[0009] Particularly preferred medicaments for 
administration using powder compositions in accord- 
ance with the invention include anti-allergics, bronchodi- 
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lators and anti-inflammatory steroids of use in the 
treatment of respiratory disorders such as asthma by 
inhalation therapy, for example cromoglycate (e.g. as 
the sodium salt), saibutamol (e.g. as the free base or as 
the sulphate salt), salmeterol (e.g. as the xinafoate salt), 
terbutaline (e.g. as the sulphate salt), reproterol (e.g. as 
the hydrochloride salt), beclomethasone dipropionate 
(e.g. as the monohydrate), fluticasone propionate or (-)- 
4-amino-3,5-dichlorcHx-[[[6-[2-(2-pyridi- 
nyl)ethoxy]hexyl]amino]methyl]benzenemethanol. Sal- 
meterol, saibutamol, fluticasone propionate, 
beclomethasone dipropionate and physiologically 
acceptable salts and solvates thereof are especially 
preferred. 

[0010] It will be appreciated by those skilled in the 
art that the powder compositions according to the inven- 
tion may, if desired, contain a combination of two or 
more active ingredients. Medicaments may be selected 
from suitable combinations of the medicaments men- 
tioned hereinbefore. Thus, suitable combinations of 
bronchodilatory agents include ephedrine and theophyl- 
line, fenoterol and ipratropium, and isoetharine and 
phenylephrine formulations. 

[0011] Other powder compositions may contain 
bronchodilators such as saibutamol (e.g. as the free 
base or as the sulphate salt), salmeterol (e.g. as the xin- 
afoate salt) or isoprenaline in combination with an anti- 
inflammatory steroid such as a beclomethasone ester 
(e.g. the dipropionate) or a fluticasone ester (e.g. the 
propionate) or a bronchodilator in combination with an 
antiallergic such as cromoglycate (e.g. the sodium salt). 
Combinations of isoprenaline and sodium cromogly- 
cate, salmeterol and fluticasone propionate, or saibuta- 
mol and beclomethasone dipropionate are especially 
preferred. 

[0012] The final powder composition desirably con- 
tains 0.1 to 90% w/w, preferably 0.5 to 75% w/w, espe- 
cially 1-50% w/w, of medicament relative to the weight 
of the lactose pellets. 

[0013] The internal strength or coherence of the 
lactose pellets of use in the present invention may be 
high ("hard" lactose pellets) or low ("soft" lactose pel- 
lets) or a mixture of "hard" and "soft" pellets. However, a 
preferred embodiment of the invention contains "soft" 
lactose pellets with a low internal coherence. These lac- 
tose pellets are friable and have an internal coherence 
such that the pellets remain substantially intact under 
conditions of packaging, transport, storage and when 
fluidised within a container in the inhalation device from 
which it is intended to dispense the composition accord- 
ing to the invention e.g. unit dose container or bulk res- 
ervoir and yet may be disrupted into independent 
microfine lactose particles upon egress into the turbu- 
lent air stream within the mouthpiece of the inhaler 
device. The coherence or strength of the pellets may be 
determined by methods known to those skilled in the 
art, for example by a simple strength test such as that 
described in GB1 520247. Preferred lactose pellets have 



a crushing weight of between 50 and 500mg, preferably 
between 50 and 200mg, especially between 50 and 
100mg, when measured in accordance with the crush- 
ing test described herein. 

5 [0014] The lactose pellets optionally contain one or 
more conventional pharrnaceutically acceptable ingredi- 
ents such as diluents, binders, solvents, surfactants, 
colouring and flavouring agents. However, the lactose 
pellets preferably consist essentially of microfine lac- 

10 tose particles. 

[0015] The lactose pellets may be prepared by dry 
or wet pelleting methods known in the art. Thus, for 
example, microfine lactose particles may be dry pel- 
leted using a tumbling or agitation process known as 

15 "balling", for example as described in US5143126. 
Alternatively, microfine lactose particles may be wet pel- 
leted by tumbling in a container together with a minimal 
amount of liquid (see for example, review by C. Orr 
(1966), Particulate Technology, Chapter 9, published 

20 McMillan, New York). Suitable liquids wet the lactose 
particles adequately without dissolving them and have a 
sufficiently low boiling point to ensure rapid evaporation 
from the pellets thus formed and may be selected from, 
for example, alkanes, halogenated alkanes, alcohols, 

25 esters and ethers. Suitable liquids include, for example 
cyciohexane, n-hexane, chloroform, methylene chlo- 
ride, CFC-113, methanol, ethanol, isopropanol, ethyl 
acetate and acetone and mixtures thereof. Lactose pel- 
lets may also be prepared, for example by controlled 

30 agglomeration in a fluidised bed or by spray drying a 
slurry of the lactose particles. 

[0016] The preparation and storage of lactose pel- 
lets is desirably carried out under anhydrous conditions 
to obviate any adverse effects of free moisture on the 

35 strength of the lactose pellets. Lactose is generally uti- 
lised in the form of its monohydrate, which solvate con- 
tains approximately 5% w/w bound water. Desirably, the 
lactose pellets are substantially free of unbound water 
(free moisture), for example containing less than 1%, 

40 particularly less than 0.1 % by weight of unbound water. 
The use of anhydrous lactose particles may be pre- 
ferred. 

[0017] Once formed, the lactose pellets may be 
admixed with microfine particles of one or more medica- 

45 ments, optionally together with one or more conven- 
tional pharrnaceutically acceptable ingredients, using 
conventional techniques to prepare the powder compo- 
sitions according to the invention. 
[0018] In one preferred embodiment of the inven- 

so tion the microfine medicament particles are coated onto 
the lactose pellets while tumbling, either as a fine pow- 
der, liquid suspension or solution of medicament. Coat- 
ing with a liquid suspension of medicament particles by 
a process known as "iayering"-is preferred. Thus, the 

55 lactose pellets may be tumbled with a dispersion of 
microfine medicament particles in a suitable low boiling 
point, non-sol ubilising liquid, such as an alkane, halo- 
genated alkane, alcohol, ester or ether. Suitable liquids 
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will vary according to the medicament used but may 
include, for example, cyclohexane, n-hexane, chloro- 
form, methylene chloride, CFC-113, methanol, ethanol, 
isopropanol, ethyl acetate and acetone and mixtures 
thereof. 5 
[0019] Suitably a low welling volume, for example 
0.6:1 v/w liquid : medicament powder is employed in the 
layering process to prepare coated pellets. However, 
such concentrated suspensions of certain medicament 
and liquid combinations may be too viscous to be lay- 10 
' ered in this manner and it may be necessary and/or 
desirable to prepare coated pellets by continuous or 
intermittent spraying of a more dilute medicament sus- 
pension onto the lactose pellets under conditions of 
controlled evaporation. Alternatively, the lactose pellets 15 
may be slurried or sprayed with a suspension of medi- 
cament in a suitable non-solubilising liquid, followed by 
evaporation of the liquid to provide medicament-coated 
lactose pellets. 

[0020] For all layering processes it is desirable to 20 
restrict the size range of the core pellets and hence it 
may be advantageous to pass the lactose pellets 
through one or more sieves to remove over or under- 
size pellets before layering with medicament. Desirably 
the lactose pellets have a diameter within the range of 25 
50 to 1000 micrometres, particularly 150 to 1000 
micrometres, for example in the range of 200 to 800 
micrometres. 

[0021] In an alternative embodiment the micron ised 
medicament particles may be pelleted by methods 30 
known or analogous to methods known in the art. After 
pelleting, the medicament pellets may be admixed with 
the lactose pellets to provide a powder composition 
according to the invention which comprises at least one 
medicament pellet comprising a plurality of microfine 35 
medicament particles and at least one lactose pellet 
comprising a plurality of microfine lactose particles, 
each of said pellets having a diameter of from 50 to 
1 500 micrometres. 

[0022] The powder compositions according to the 40 
invention optionally contain one or more conventional 
pharmaceutical^ acceptable ingredients such as dilu- 
ents and flavouring agents. The particle size of any 
such ingredients wiH preferably be such as to substan- 
tially prevent their inhalation into the bronchial system 45 
upon administration of the powder composition, desira- 
bly in the range of 50 to 1000 micrometres. 
[0023] The final powder composition desirably con- 
tains 0.1 to 90% w/w, preferably 1 to 20% w/w of medi- 
cament and 10 to 99.9% w/w, preferably 50 to 99% w/w so 
of lactose pellets. 

[0024] It is important that the powder compositions 
according to the invention are manufactured, packed 
and stored under substantially anhydrous conditions. 
Preferably the powder compositions contain less than 55 
1%, especially less than 0.1% w/w of unbound water. 
[0025] The compositions according to the invention 
may conveniently be filled into a bulk storage container, 



such as a multi-dose reservoir, or into unit dose contain- 
ers such as capsules, cartridges or blister packs, which 
may be used with an appropriate inhalation device, for 
example as described in GB2041763, W091/13646, 
GB1561835, GB2064336, GB2129691 or GB2246299. 
Such inhalers which contain a composition according to 
the invention are novel and form a further aspect of the 
invention. The compositions of the invention are partic- 
ularly suitable for use with multi-dose reservoir-type 
inhaler devices in which the composition is metered e.g. 
by volume from a bulk powder container into dose- 
metering cavities. The lower limit of powder delivery 
which may be accurately metered from a multi-dose res- 
ervoir-type inhaler device is in the region of 100 to 200 
micrograms. The formulations of the present invention 
are therefore particularly advantageous for highly 
potent and hence low dose medicaments which require 
a high ratio of excipient for use in a multi-dose reservoir- 
type inhaler device. 

[0026] Dry powder inhalers are designed to deliver 
a fixed unit dosage of medicament per actuation, for 
example in the range of 10 to 5000 micrograms medica- 
ment per actuation, preferably 25 to 500 micrograms. 
[0027] Administration of medicament may be indi- 
cated for the treatment of mild, moderate or severe 
acute or chronic symptoms or for prophylactic treat- 
ment. It will be appreciated that the precise dose admin- 
istered will depend on the age and condition of the 
patient, the particular medicament used and the fre- 
quency of administration and will ultimately be at the 
discretion of the attendant physician. When combina- 
tions of medicament are employed the dose of each 
component of the combination will in general be that 
employed for each component when used alone. Typi- 
cally, administration may be one or more times, for 
example from 1 to 8 times per day, giving for example 
1 ,2,3 or 4 unit doses each time. 
[0028] Thus, for example, each actuation may 
deliver 25 micrograms salmeterol, 100 micrograms 
salbutamol, 25, 50, 125 or 250 micrograms fluticasone 
propionate or 50, 100, 200 or 250 micrograms beclom- 
ethasone dipropionate. Crushing Test 
[0029] A number of tests for the friability (strength 
or internal coherence) of pellets or granules have been 
described in the literature, see for example GB1 520247 
and Ganderton & Hunter (1971), J. Pharm. Pharmacol 
23. Suppl. 1S-10S, and instrumentation specifically 
devised for this purpose is now available, for example 
from Etewe GmbH, Karlsruhe. A simple method was 
devised and used to assess the crushing weight of pel- 
lets according to the invention. 
[0030] Thus, a single pellet was placed on a 
marked centre position on a base slide and viewed from 
above through a stereomicroscope. Microscopy glass 
coverslips were used as weights, either 22mm square 
(mean 170mg, SD 4mg) or 16mm circular (mean 75mg, 
SD 4mg). The first weight was supported at one side 
and released by sliding the support away laterally. Any 
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free-fall was minimised by standardising the pellet diam- 
eter. When a single weight did not fracture or crush the 
pellet, further weights were applied sequentially. 
[0031] Weak pellets characteristically showed 
crushing of the upper surface and a sharp diametric 5 
break, at mean crushing weights of less than 500mg, 
preferably less than 250mg. 

[0032] The invention is illustrated by the following 
examples. 

10 

Example 1 - Lactose pellets 

[0033] Micronised lactose monohydrate (2g) was 
placed in a tubular glass screw-cap scintillation vial and 
acetone (1.2ml) was applied to the headspace walls to 15 
avoid localised overwetting. The vial was capped imme- 
diately and rotated by hand at 45° to the vertical to give 
suitable powder flow to induce balling. An occasional 
sharp tap on the bench was needed to dislodge powder 
adhering to the vial or forming large agglomerates. As 20 
soon as all free powder had disappeared the pellets 
were immediately stored over silica gel. 

Example 2 - Lactose pellets 

25 

[0034] Micronised lactose monohydrate (50g) was 
placed in a cylindrical glass pelletising pan of 160mm 
diameter and 80mm depth, tapering towards entry, with 
an axial driving spindle mounted on the flat base. The 
pan was mounted in the driving chuck of an electric 30 
motor at 45° to the vertical and run at 30 rpm (peripheral 
angular velocity = 0.25ms" 1 ). This arrangement gave 
the required flow pattern in which the powder climbed 
and then flowed down over a wide region of the flat base 
of the pan. A coarse liquid spray of CFC-1 1 3 (30ml) was 35 
generated with a "Polyspray 2" (Hozelock) spray gun 
after pressurising the tank initially with 60 actuations of 
the hand air pump. The pellets were tumbled for 5 min- 
utes in the closed pan and then immediately stored over 
silica gel. 40 

Example 3 - Coated lactose pellets 

[0035] Lactose pellets prepared according to 
Example 2 were sieved through stainless steel sieves to 45 
provide a fraction of pellet size 355-500u.m. Sieved lac- 
tose pellets (2g) were mixed with micronised salmeterol 
xinafbate (100mg) and then the mixture was placed in a 
scintillation vial. CFC-1 13 (60uJ) was applied to the 
headspace walls, the mixture tumbled as described in so 
Example 1 , air dried for 2 minutes and the pellets were 
immediately stored over silica gel. The oversize frac- 
tions (>500u.m) were removed by sieving. 
[0036] The drug was determined to be uniformly 
distributed and the layered pellets were weak as 55 
required and gave good respirable drug delivery i.e. 
redispersion when tested e.g. for delivery from a Turbo- 
haler inhalation device as measured by the twin 



impinger assay. As used herein reference to the "twin 
impinger assay" means "Determination of the deposi- 
tion of the emitted dose in pressurised inhalations using 
Apparatus A" as defined in British Pharmacopaeia 
1988, pages A204-207, Appendix XVIIC. 

Examples 4 to 6 - Lactose pellets 

[0037] Lactose pellets were prepared as described 
in Example 1 using either cyclohexane, acetone or 
CFC-1 13: absolute ethanol (50:50 v/v) in place of CFC- 
113. 

Example 7 - Lactose pellets 

[0038] Micronised lactose monohydrate (approx 5g) 
was shaken by hand over a 710um aperture sieve to 
produce friable lactose pellets. 

Example 8 - Lactose pellets 

[0039] Micronised lactose monohydrate (1g) was 
tumbled in a rotating glass vial for 20 minutes to pro- 
duce friable lactose pellets (42% in sieve range 250- 
710u.m). 

Claims 

1. A pharmaceutical powder composition suitable for 
inhalation comprising microfine particles of medica- 
ment and at least one lactose pellet having a diam- 
eter of from 10 to 1500 micrometers, which pellet 
comprises a plurality of lactose particles, of which 
at least 90% by weight have a diameter of less than 
15u.m. 

2. A pharmaceutical powder composition according to 
claim 1 , wherein said at least one lactose pellet has 
a diameter of from 150 to 1000 micrometers. 

3. A pharmaceutical powder composition according to 
any preceding claim, wherein said at least one lac- 
tose pellet is hard or soft. 

4. A pharmaceutical powder composition according to 
claim 3, wherein the soft lactose pellet has a crush- 
ing weight of 50 to 500mg as determined by the 
crushing test described herein. 

5. A pharmaceutical powder composition according to 
claim 4, wherein the soft lactose pellet has a crush- 
ing weight of 50 to 100mg as determined by the 
crushing test described herein. 

6. A pharmaceutical powder composition according to 
any preceding ciaim, wherein the medicament is 
selected from the group consisting of anti-allergies, 
bronchodilators, anti-inflammatory steroids and 
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mixtures thereof. 

7. A pharmaceutical powder composition according to 
claim 6, wherein the medicament is salmeterol xin- 
afoate. s 

8. A pharmaceutical powder composition according to 
claim 6, wherein the medicament is salbutamol sul- 
phate. 

10 

9. A pharmaceutical powder composition according to 
claim 6, wherein the medicament is fluticasone pro- 
pionate. 

10. A pharmaceutical powder composition according to is 
claim 6, wherein the medicament is beclometha- 
sone dipropionate or a physiologically acceptable 
solvate thereof. 

11. A pharmaceutical composition according to any 20 
preceding claim, wherein the microfine particles of 
medicament form at least one medicament pellet. 



3. Pharmazeutische Pulverzusammensetzung gemali 
einem der vorhergehenden Anspruche, worin das 
wenigstens eine Lactose-Pellet hart oder weich ist. 

4. Pharmazeutische Pulverzusammensetzung gemSli 
Anspruch 3, worin das weiche Lactose-Pellet ein 
Quetschgewicht von 50 bis 500 mg aufweist, 
bestimmt nach dem hier beschriebenen Quetsch- 
versuch. 

5. Pharmazeutische Pulverzusammensetzung gemali 
Anspruch 4, worin das weiche Lactose-Pellet ein 
Quetschgewicht von 50 bis 100 mg aufweist, 
bestimmt nach dem hier beschriebenen Quetsch- 
versuch. 

6. Pharmazeutische Pulverzusammensetzung gemali 
einem der vorhergehenden Anspruche, worin das 
Medikament ausgewahlt ist aus der Gruppe, die 
aus Antiallergika, Bronchodilatatoren, enzundungs- 
hemmenden Steroiden und Mischungen daraus 
besteht. 



12. A process for preparing a pharmaceutical composi- 
tion according to any preceding claim, comprising 25 
admixing microfine particles of medicament with at 
least one lactose pellet having a diameter of from 

10 to 1500 micrometers, which pellet comprises a 
plurality of microfine lactose particles. 

30 

13. A process according to claim 12, wherein the 
admixing comprises coating the lactose pellets with 
a liquid suspension or solution of medicament. 

14. An inhalation device comprising a compound 35 
according to any one of claims 1 to 1 1 . 

15. A composition according to any one of claims 1 to 
11, wherein the medicament is selected from the 
group consisting of anti-allergies, bronchodilators, 40 
anti-inflammatory steroids and mixtures thereof, for 
use in the treatment of respiratory disorders. 

Patentansprtiche 

45 

1. Zur Inhalation geeignete pharmazeutische Pulver- 
zusammensetzung, umfassend mikrofeine Teilchen 
aus Medikament und wenigstens ein Lactose-Pellet 
mit einem Durchmesser von 10 bis 1500 u,m, wobei 
das Pellet eine Anzahl von Lactose-Teilchen so 
umfafit, von denen wenigstens 90 Gew.-% einen 
Durchmesser von weniger als 15 urn aufweisen. 

2. Pharmazeutische Pulverzusammensetzung gemali 
Anspruch 1, worin das wenigstens eine Lactose- 55 
Pellet einen Durchmesser von 150 bis 1000 u.m auf- 
weist. 



7. Pharmazeutische Pulverzusammensetzung gemafi 
Anspruch 6, worin das Medikament Salmeterol- 
xinafoat ist. 

8. Pharmazeutische Pulverzusammensetzung gemali 
Anspruch 6, worin das Medikament Salbutamolsul- 
fat ist. 

9. Pharmazeutische Pulverzusammensetzung gemali 
Anspruch 6, worin das Medikament Fluticasonpro- 
pionat ist. 

10. Pharmazeutische Pulverzusammensetzung gemSR 
Anspruch 6, worin das Medikament Beclomethan- 
sondipropionat oder ein physiologisch akzeptables 
Solvat davon ist. 

11. Pharmazeutische Zusammensetzung gemali 
einem der vorhergehenden Anspruche, worin die 
mikrofeinen Teilchen aus Medikament wenigstens 
ein Medikament-Pellet bilden. 

12. Verfahren zur Herstellung eihner pharmazeuti- 
schen Zusammensetzung gemSfi einem der vor- 
hergehenden Anspruche, umfassend das 
Vermischen mikrofeiner Teilchen aus Medikament 
mit wenigstens einem Lactose-Pellet mit einem 
Durchmesser von 10 bis 1500 u.m, wobei das Pellet 
eine Anzahl von mikrofeinen Lactose-Teilchen 
umfaBt. 

13. Verfahren gemafi Anspruch 12, worin das Vermi- 
schen das Umhulien der Lactose-Pellets mit einer 
flussigen Suspension oder Losung aus Medika- 
ment umfalit. 
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14. Inhalationsvorrichtung, umfassend eine Verbindung 
gemSB einem der Anspruche 1 bis 1 1 . 

15. Zusammensetzung gem§B einem der Ansprtiche 1 
bis 11, worin das Medikament ausgewShlt ist aus , 5 
der Gruppe, die aus Antiallergika, Bronchodilatato- 
ren, entzOndungshemmenden Steroiden und 
Mischungen daraus besteht, zur Verwendung in der 
Behandlung von AtemwegsstSrungen. 

10 

Revendications 

1. Composition pharmaceutique sous forme de pou- 
dre destinee a I'inhalation comprenant des particu- 

les microfines de medicament et au moins un pellet 15 
de lactose ayant un diametre allant de 10 a 1500 
micrometres, lequel pellet comprend une pluralite 
de particules de lactose, dont au moins 90% en 
poids ont un diametre inferieur a 15 fim. 

20 

2. Composition pharmaceutique sous forme de pou- 
dre suivant la revendication 1, dans laquelle au 
moins le pellet de lactose precite a un diametre de 
150 a 1000 micrometres. 

25 

3. Composition pharmaceutique sous forme de pou- 
dre suivant Tune ou ('autre des revendications pre- 
cedentes, dans laquelle au moins le pellet de 
lactose precite est dur ou mou. 

30 

4. Composition pharmaceutique sous forme de pou- 
dre suivant la revendication 3, dans laquelle le pel- 
let de lactose mou a un poids a I'ecrasement de 50 
a 500 mg tel que determine par le test d'ecrase- 
ment decrit ici. 35 

5. Composition pharmaceutique sous forme de pou- 
dre suivant la revendication 4, dans laquelle le pel- 
let de lactose mou a un poids a I'ecrasement de 50 

a 100 mg tel que determine par le test d'ecrase- ao 
ment decrit ici. 

6. Composition pharmaceutique sous forme de pou- 
dre suivant Tune quelconque des revendications 
precedentes, dans laquelle le medicament est 45 
choisi dans le groupe comprenant les antiallergi- 
ques, les bronchodilatateurs, les steroides anti- 
inflammatoires et leurs melanges. 

7. Composition pharmaceutique sous forme de pou- 50 
dre suivant la revendication 6, dans laquelle le 
medicament est le xinafoate de salmeterol. 

8. Composition pharmaceutique sous forme de pou- 
dre suivant la revendication 6, dans laquelle le 55 
medicament est le sulfate de salbutamol. 

9. Composition pharmaceutique sous forme de pou- 



dre suivant la revendication 6, dans laquelle le 
medicament est le propionate de fluticasone. 

10. Composition pharmaceutique sous forme de pou- 
dre suivant la revendication 6, dans laquelle le 
medicament est le dipropionate de beclometha- 
sone ou un solvate physiologiquement acceptable 
de celui-ci. 

11. Composition pharmaceutique suivant Tune quel- 
conque des revendications precedentes, dans 
laquelle les particules microfines de medicament 
ferment au moins un pellet de medicament. 

12. Procede de preparation d'une composition pharma- 
ceutique suivant Tune quelconque des revendica- 
tions precedentes, comprenant le melange de 
particules microfines de medicament avec au 
moins un pellet de lactose ayant un diametre de 10 
a 1500 micrometres, lequel pellet comprend une 
pluralite de particules microfines de lactose. 

13. Procede suivant la revendication 12, dans lequel le 
melange comprend I'enrobage des pellets de lac- 
tose avec une solution ou suspension liquide de 
medicament. 

14. Dispositif d'inhalation comprenant un compose sui- 
vant Tune quelconque des revendications 1 a 11. 

15. Composition suivant Tune quelconque des revendi- 
cations 1 a 11, dans laquelle le medicament est 
choisi dans le groupe comprenant les antiallergi- 
ques, les bronchodilatateurs, les steroides anti- 
inflammatoires et leurs melanges, pour une utilisa- 
tion dans le traitement d'affections respiratoires. 
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